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Work Order ID 52132 
September I 6, 2009 2:32:33 PM 


Item ID: D2918-2 
Revision ID: B 

Item Name: Saddle RH 
Start Date: 09/30/2009 
Required Date: 10/05/2009 


Reference: 


Start Qty: 10.00 AA A 


Approvals: Process Plan: WE 


— Date: 09-07-1f Tooling: 


Accept lni] L 0 


Cust Item ID: 
Req'd Qty: 1000 TET Customer 


Setup scc. IIA 
sr III 


EE LL 
NE UI 


QC: E _ Date: SPC(Y/N): 
Sequence ID/ ~ Operation |^. Set Up/ — Draw 
Work Center ID Description Run Hours Number 
Draw Nbr Revision Nbr 
ı D2918 Rev B 
100 0.00 


IIH 


HAAS CNC vertical machine #1 


110 


IM 
M 


L 


TIT 


onv 


Conventional Milling Machine 


120 
l A 
QC 


Quality Control 


QC2- Inspect parts off machine FAI/FAIB 


HAAS CNC VERTICAL MACHINING £1 


Memo 0.00 


Program batch numberi ;Machine Step No 1 as per Folio FA440 and visually 
inspect as per Dwg D2918 & attached Dimension Sheet( Machine Step No 2 as 
per Folio FA440 and visually inspect as per Dwg D2918 & attached Dimension 
SheetlIMachine Step No 3 as per Folio 


CONVENTIONAL MILLING MACHINE 


Memo 0.00 
Machine Keyway and inspect per Dwg D2918 & attached dimension sheet 


Memo 0.00 


FAN inte: : o E l » 


en m0 / R aalox lad 


0.00 A), L aA lox / aY 


Accept Reject Reject Insp. 
Qty Qty Number Stamp 


Dart Aerospace Ltd 
WORK ORDER CHANGES 


Approval 
| Dare | STEP | PROCEDURECHANGE l CHANGE Qty | Chief Eng/ Approval 
Prod Mgr nspector 


A 022176 


Part No: D&I E-D pan Fault Category: fel: Machine! Omds NCR:(/63 No DQA: Date: RL S. 
Resolution: Acc ple Disposition: U3e.-A& cs QA: N/C Closed: j Date: FOP A 


NCR:5 2/32 NCR:5 2/32 WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B SER 
Description of NC : EZ l Verification | Approval | Approval 
DATE | STEP bares A Initial Action Description Sign & Section C QC Inspector 
7 2 Chief Eng p, 


jov One Saddle è Siddle-te- crs bhe. Mitedhied. SE shes peta 
well Wackness OLIE " min Acce E vam 
i^ ONL area hec c top edge í 


"o. He in S e aher luce bins 
. NOTE: Date & initial all entries 


Sh IU /T tive. 


Bot H: VFORMSlQuality Asşsuranceiapproved QA\NCRWO RevE 


Work Order ID 52132. 


September I 6, ped? 2: 32:33 PM. 


Accept - 


Page 2 


Hem 1D:  D2918-2 MILLI IIA sar Start I 
Revision ID: B 
Item Name: Saddle RH Stop II] 
Start Date: — 09/30/2009 Start Qty: 10.00 l] Cust Item ID: 
Required Date: 10/05/2009 Req'd Qty: 10.00 UBER Customer: 
Reference: 
eon po ORAN "i Run Start. QUIA 
Approvals: Process Plan: © FEM Date Tooling: __. pate: TE 

oc Dus SIC we ME TU 
Sequence ID/ l Operation l Set Up/ — Draw. Draw Plan ^ Accept. Reject. Reject Insp. 
Work Center ID Description Run Hours Number Rev. Code Qty Qty Number Stamp 
130 QC8- Inspect parts - second check 0.00 
MITA | 
QC M 0.00 DY > fs A === EAS EA 
Quality Control a o? o? 25 
140. Chemical Conversion Coat per QSI005 4.1 0.00 A) O loc] 25 
MILI 1 de) m 
HandFinish 0.00 


Hand Finishing 


150 


LU DU 


Powdercoat 


Powder Coating 


Memo 


White Gloss(Ref:4.3.5.1) per QSIO05 4.3-Alum 


M 12 260 


Memo 
START TIME: 


Glo OOA>AFINISH TIME: 


| "3x oslo | zE a N < 


$: -80 Av DOVEN TEM eee 


Dart Aerospace Ltd 


WORK ORDER CHANGES 


WIG: o |] 
Approval 

DATE | STEP PROCEDURE CHANGE By Qty | cuerno, | Approval 
Prod Mar QC Inspector 


Part No: PAR #: Fault Category: NCR: Yes No DOA: Date: 


- Resolution: Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B 


LC LN of NC jg E E 
(we ene LC LN A Initial Action Description Sign n& jg C Chief E QC E 
Chief Eng Chief Eng Date 


. NOTE: Date & initial all entries 
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Work Order ID 52132 
September 16, 2009 2:32:33 PM J 


Item ID: D2918-2 


Revision ID: B 
Item Name: Saddle RH 


Start Date: 09/30/2009 Start Qty: 10.00 
Required Date: 10/05/2009 Req'd Qty: 10.00 


Reference: 


l] 
Inu 


__ Tooling: 
.. SPC (Y/N): | pate | . 


Approvals: Process Plan: | | | . Date: — 
QC: won Date:  — 

Sequence ID/ Operation 

Work Center ID Description 

160 QC3- Inspect Part Finish 

DIR AM 

QC Memo 

Quality Control 


170 
KUL UNI 
Packaging Memo 


Packaging 


180 
ILLI UNJU 
QC 


Qualitv Control 


Memo 


Identify as per dwg & Stock Location: 7 aA 


QC21- Final Inspection - Work Order Release 


Accept 


Cust Item ID: 
Customer: 


Date: ç 


IR] so 


o — T Tn 


Re Start (IIIA 
Soe NANNA MA 


Set Up/ y Draw Draw Plan 
Run Hours Number Rev. Code 


A 0909-28 


0.00 


0.00 


0.00 


0.00 


O. 


Accept | Reject — Reject Insp. 
Qty Qty Number Stamp 


Iu ae (9) 


olak: B 


LA 29-9-2K 


ee ee m — —- "sm us pee — - - 


Dart Aerospace Ltd 
W/O: 


Approval 
DATE | STEP Chief Eng / 


Approval 
QC Inspector 


Part No: PAR st: Fault Category: NCR: Yes No DQA: Date: 


Resolution: Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action — Section B li anon kd E 


WW. uH of NC 
E3 ee WW. uH A Initial Action Description Sign & li C Chief kd QC E 
Chief Eng Chief Eng Date 


_ NOTE: Date € initial all entries * 
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OK 14436 | 4.446 


DART AEROSPACE LTD Work Order: | 5 23/232 | 
SAA EEES 
Description: Saddle RH 
S ES OE 
Inspection Dwg: D2918 Rev. B | | Page lat 


Inspect dimensions highlighted on inspection sheet drawing and record below: 


ç l Go/No Go 
Dim Min Gauge 
A 0.090 g 
B 0.175 2, j DK 


izo L- enb do 


Trapo RA i ai | po BAR A 
[ E [074 [0760] — — —1.24-2 |-3406 1240. 

[-F | 0277 |0297| — —. 

[ G |3170|3230| | 

[^H | 0.180 | 0.220 


3.12 
[02201 1./80 |./80 |. 730 | 
ae SE 
0.270 
[4.446 | A | 7.435 E 


S ias [1508 | ASDO | 

TM | 1278 |1288| Vaj | 

| O | 1103 [1113] | 

| P | 1225 | 1285 | _ | 

| Q 10257 | 0262| |  Á A [260 |2L0 .260 | 
| R | 2.000 [202001 [x 


bp YA im 
[s |i38 |140| — W.398 11.294 390 11387 | |_| 
| T | 0760 [0765 | = 1.240 |.760 | 7d | -Io | | 
A Rs | ded | MU A 
| V | 0615 | 0635| [.ée2S |. | le2/ pr 
| w | 0438 104431 [dup |.Y4p | 
| x | 0490 |05100| | [.sm0 |.S03 | 

D 


S 1.745 | 1.755 
3.505 


ETA 
| 0.043 | 


pr 
— 
Le 
E 


| Date | Change 
04.08.12 KJ/JLM 


OR 
04.09.20 | Added DT8683 & DT8682 KJ/JLM EEI 
d | 


C 08.11.27 Added dimension 'AB,AC', Revised Dimension 'R' KJ/JLM 


H:lso\forms\dimension sheets\approved DS\Blank-DimSheet rev A.doc 


PCR 


Dart Aerospace Ltd 


WORK ORDER CHANGES | | 


Approval 
| pare | | sver | | PROCEDURE CHANGE = CHANGE | | PROCEDUECHANGE =| By | Date low Chief Eng / diia 
Prod Mgr 


Part No: PAR +: Fault Category: 


NCR: Yes No DOA: Date: 


Disposition: QA: N/C Closed: : Date: 
WORK ORDER NON- CONFORMANCE (NCR) 


tion B 
Corrective Action. sone An i Approval | Approval 
i C Chief Eng QC Inspector 


e- Eb 


NOTE: Date & initia! all entries 
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DART AEROSPACE LTD 


Work Order:| — č | 
AOS ER 
Description: Saddle RH Part Number: D2918-2 


pata ll a 
Page 1 of 1 


Inspect dimensions highlighted on inspection sheet drawing and record below: 


Inspection Dwg: D2918 Rev. B 


Recorded Actual Dimensions 
Go/No Go C ; l 

Gauge P i 5 Al Y MS | By Date 
|.640 | -160, |.loO “loo | |] | | 
| (FO | 


D | I9 | . £496]. - p. | 
af [- qw f.p IM 


[o110 | | 

[0.205 [| &/— | 

Poser] E TA OE 

740 |0760 | | 74 -460 | 160 

80 1.35 2% 

| 3.230 | 7 

[0220| . . . | 80 | 

| 1614 | 

| 0.270 | 


| B | 0.175 | 0205 


C | 0175 | 0.217 
| D |R0470 | 0.530 


N 


Y 


£ 
N 
A 
o 
AJ A 
ej» 


0.220 I< IO | ago | | 

1.614 — —- 1 &04 ALLO? |/ (64 | 1013 | — | 
[J | 0250 | 0.270 25% 1.9% | 295% [asa | [| 
K L RM RI A590 | [| 
| L |1498 | 1508 | | |] 2 $ ¡ETA a 
| M | 1278 |1288| CA ORY | LARS |1.9€ mrs PS 
Ed LTR 

1103 [1113 |  ]|^/66 | i165 [tiog | 1.10% 

P |1225 ]1235|  |A228 [1%6 [1.230 | 1230 | |  —— 
IR [200|20720 (2.6003 [2.608 |QJoacsla.of | | | 
| s [1385 |140|  //389 | [RL | Lao | 3A, | T j| 
| T |0760|0765]|] 06 IT-06 | AGO | Ae | | o o y 
pu | 0307 |0312] | | | -3/2 PER 

W oa | 0.443 {at a a a I 
| x [0490 |0510] | | .Sol | sor | H4% .SÓO ke 
1.755 4s0 | 14so | Sol 40] [| | | | 

Z | 3495 | 3.505 mx : EX 2.S00| |] | | || 
| AA | 7.990 | 8.010 | TONO 00 Z OG gooo | 3: 
| AB | 0.023 | 003 | | .633 [.o33 l.o33 |.o2 | | | 
AD |} A 
AE A, O A A A ES TE 
S ff} __t_— 
[AG] || | | T— pups: E 
AE: 

Accept/Reject 
[| Measured by:| 5 [| Auditedby| 33 |] 


+ 
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DART AEROSPACE LTD Work Order: | | 
SAA AA 
Description: Saddle RH 
AAA ASA 
Inspection Dwg: D2918 Rev. B po | Pagetofi | 


inspect dimensions highlighted on inspection sheet drawing and record below: 


Recorded Actual Dimensions 


BIE SE 
Gauge N 

RHL HHT 1 H TT H H H E 
B [0175 0205 D I E A eG AA S 7 
D | R0.470 | Sea} 300 | 

TE |0740 [0760] — | 60] 

S psi [328 | — — RRA] 

G | 3.170 | 3.230 13.03 13.8 | . 

BUMEI BEL f CIZO ie 1 SL —————— 
| | | 1599 | 1614 | AC SEDI. A qe 0 

[ K |4436 |4446| | H.H4O | HAHO AAA 
[ L |149 [isos | — | so]. MESE MEDIEN 
M | 1278 |1258| —— 1.2% Tiara | | | | 
[ N | 0.053 |0073] — . 1|.oe3 |l.ow | | | 1. oo 
lo los 11413] O fix bba o RES | — —— 
| P |1225|1235|] —— 11.290 | l.a3290] | | | — 
L-g-Lo257.l0262| — Ala |- O 1- TS —- y O 
TR | 2000 |200| |2.09d |-oo4 | . | | [| | 
CS | 1385 | 1.400 | 9 IMI EEI ST OS s 
T [0760 [ors] — | AO Ge — 1-5. — A 
| uU [0307 |0312] — | ; [ es —À 
[ X | 0490 | 0.510 | A A A 

rta iss | eas ll: EY 
So | 38680 | . l-- L-10 
AA | 7.990 | 8.010] l Zo | Bom | | | | 
L^ 10023) 004sj . | 03% CA EEI 
EX dn 
ADA) ee uo L| 
EAE LL À—] EN ae 
LAE] [| — | — po 
IT-T Lt EAN REA E 
AH | — | 


Measured by: E Audited b Te, | | 
Date: og lO Date:[ 59/29/25 | 


[ Rev Date 

[KJJM [| |] 
| B | 04.0920 | Added DT8683 8 DT8682 |KJJM a | .7 | 
Added dimension ‘AB,AC’, Revised Dimension ‘R’ IKJJLM AL |  CZ7/ ] 
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3.500+0.005 


8.000 


VIEW_B-B 


D2918-2 RH SADDLE (OPPOSITE) 


NOTES: 
1) MATERIAL: ALUMINUM 6061—T6/T651 PER QQ—A-250/11 
2) FINISH: CHEMICAL CONVERSION COAT PER DART QSI 005 4.1 
POWDER COAT GLOSS WHITE (REF 4.3.5.1) PER DART QSI 005 4.3 


3) BREAK ALL SHARP EDGES 0.010 TO 0.020 
4) TOLERANCES ARE PER DART QSI 018 UNLESS OTHERWISE NOTED. 


5) ALL DIMENSIONS ARE IN INCHES 
6) ENGRAVE PART AND BATCH NUMBER IN THIS AREA TO MAX DEPTH OF 0.010 


7) ENGRAVE DART LOGO TO MAX DEPTH OF 0.015 WITH MIN RAD' 0.125 


ZA 0.060 (REF) 


CHAMFER 0.033 x 45" 
(2 PLACES) 


+0.005 
0.76020:000 


[0.362 AS 
RELEASE 0.312*0-000 


[ewe IE 


\ 
ak DETAIL C A 


.50 (TYP 
R0.50 (TYP) 0.100 x 45° CHAMFER 
(AROUND THIS SURFACE, TYP) 


+0.005 
90.438* 0-005 
(TYP 4 PLACES) 
Rad 0.220 
(REF) 0:180 


RO.57 (TYP) 


60.257+8-005 (Typ 8 PLACES) 


RO.50 


+0.020 
R2.000* 5.960 /eN 


+0.005 
2.05076'000 CHAMFER 0.063 x 45° 
(ALL AROUND) 


ADD 0.362, 0.187, 0.060, CHAMFER; 
97.02.19 | ADD DETAIL C; RO.188 WAS RO.30; 
ADD TOL TO R2.000; ADD NOTES 
04.05.31 | NEW ISSUE 
DESIGN DRAWN BY 
DART AS 
REV. B 


THIS DOCUMENT IS PRIVATE AND CONFIDENTIAL | CHECKED APPROVED, DRANING:NO: 
» = 02918 SHEET 1 OF 1 


DATE TITLE 
PERSON WITHOUT WRITTEN PERMISSION FROM SE 
DART AEROSPACE LTD. 07.02.19 SADDLE 2:3 


Dart Aerospace Ltd 


WORK ORDER CHANGES 
Approval 
| Dare | Ed | PROCEDURECHANGE =| CHANGE Chief Eng / 


Approval 


Prod Mar QC Inspector 


Part No: — .PAR #: Fault Category: NCR: Yes No DQA: Date: 
Resolution: Disposition: QA: N/C Closed: Date: 
NR | WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B P 
Description of NC p Verification 
Ka E Ad A Initial Action Description Sign & Section C 
Chief Eng Chief Eng Date 


. NOTE: Date & initial all entries 
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DART AEROSPACE LTD SR-D209-669 
Page 12 of 17 


Bell saddles are held onto the crosstubes with 12 MS90354-1006 rivets but there is no friction force to resist 
twisting moments between the skidtube and the crosstube. 


Fsb := ncb-Fsul006 Fsb = 102000 Ib Twisting force allowed before Bell saddle to 
crosstube rivets fail in shear 


Bearing of the Fasteners on the Saddle Material 
Ultimate Bearing Allowable 


Bud := Ff + ncd-ded-txf:-Fbru3 Bud = 85836 Ib Twisting force allowed before Dart saddles fail in 
bearing (ultimate) 

Bubl := ncb-dcb-tmatf:Fbru4- ff Bubl = 50819 ‘lb Twisting force allowed before Bell fwd saddles 
fail in bearing (ultimate) 

Bub2 = ncb-dcb-tmata: Fbru4-ff Bub2 = 63015 ‘lb Twisting force allowed before Bell aft saddles 


fail in bearing (ultimate) 
Yield Bearing Allowable 


Byd :- Ff + ned-dcd-txf Fbry3 Byd = 75882 Ib Twisting force allowed before Dart saddles yield 
in bearing (yield) 

Bybl .=ncb;dcb-tmatf-Fbry4- ff Bybl = 37184 Ib Twisting force allowed before Bell fwd saddles 
yield in bearing (yield) 

Byb2 :=ncb-dcb-tmata-Fbry4-ff — Byb2 = 46109 lb Twisting force allowed before Bell aft saddles 


yield in bearing (yield) 
Margin of Safety 


The above analysis shows that the Bell saddles will fail in bearing before the fasteners that hold the saddles 

onto the crosstubes fail. In the Dart configuration, the fasteners will fail in shear before the saddles will fail 

in bearing. . 
Fsd 


MS6f = —1 MS6f = 1.14 Margin of Safety - Dart fwd saddle-to-crosstube 
Bybl fastener failure 

MS6a :- Esd. 1 MS6a = 0.73 Margin of Safety - Dart aft saddle-to-crosstube 
Byb2 fastener failure 


7.4 Upper Saddle Strength Comparison 


This calculation checks the strength of the saddle material through the critical cross section 
illustrated in Figure 5 of Reference 1. The estimates for the inertia values and the area of this 
cross section are also shown in the Reference section. 


Lf.- rer ctubefwd Lf =2.61 in Dart forward saddle flange length 
2 
La = ré. ctubeaft La - 2.50 in Dart aft saddle flange length 
2 
CGxf -ctubefwd + 0.5-Lf CGxf = 2.69 “in Dart forward Center of Gravity of flange 
CGyf := ctubefwd + tf + B CGyf = 1.60 in Dart forward Center of Gravity of rib 
2 
CGxa = ctubeaft + 0.5-La CGxa = 2.75 ‘in Dart aft Center of Gravity of flange 
CGya =ctubeaft + f+ L CGya = 1.71 vin Dart aft Center of Gravity of rib 
2 


Revision: A 
Date: 99.10.15 


DART AEROSPACE LTD 


Isxf <Ñ. (ctubefwd + t£) - ctubefwd" l- 
4 


2 

E 

Isyf :- B. (ctubefwd + tf)* — ctubefwd!| + 2: —-1.5-tw-tr + 1.5-twetrf CGy£. + Lf tf S " 4 | 
2 


E 
4 


Asf := T| (ctubefwd + d)? - ctubefwd | +4-tf Lf+ 2-1.5-tw-trf 


Isxa := -| (ctubeaft + ta)' - ctubeafi* | T4 oe La! + ta: Lon 
12 


E 
4 
Isya Li 
4 
T 


Asa ‘= [ (ctubeaft + tay? - ctubefwd? | + 4-ta La + 2-1.5-tw-tra 


1 


12 


" 2 
-| (ctubeaft + tay - ctubeaft | +2- > 1.5-tw-tra' T 1.5-tw-tra-CGya? T Lf tf: F + H | 
1 


4: ae EP + tf Lf cox 
12 


SR-D209-669 
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Isxf = 15.33 “inf 


Isyf = 2.26 "in 


2| | 


Asf =3.51 vin? 
Isxa =21.17 "in 


E Isya = 3.59 vin” 
2 


Asa = 5.75 in? 


The inertias of the Bell saddles are based on the circular cross section shown in Figure 3 of Reference 1. 


, 
Ibf := bat ctubefwd + tmatf)' - ctubefwd' | 
4 


: 
Abf :=n-| (ctubefwd + tmatf)? — ctubefwd' | 


l 

Iba := lupa t tmata)* - ctubeaft" | 
- 2 2 

Aba :- | ( ctubeaft + tmata)” — ctubeaft ] 


Ultimate Bending Allowable 


Mdufl :- Ftu3-Isxf-2 
Ld 
Mduf2 - Ftu3-Isyf 
ctubefwd + txf 
Mdual ‘= Ftu3-Isxa-2 
Ld 
Mdua2 ‘= Ftu3-Isya 
ctubeaft + txa 
Mbuf ‘= Ftu4-Ibf ff 
ctubefwd + tmatf 
Mbua = Ftu4-Iba-ff 
ctubeaft + tmata 
MS7f = Mdufl 2 
Mbuf 
Msn A 
Mbua 
Mss. Merz 
buf 
Msg, = Meu. | 
Mbua 


Mdufl = 160989 -Ib-in 
Mduf2 = 57502 -Ib-in 
Mdual = 222239--Ib-in 
Mdua2 = 83083 -Ib-in 
Mbuf = 45392 -Ib-in 


Mbua = 66227 'Ib-in 


MS7f = 2.55 L 
MS7a - 236077. 
MS8f = 0.27 z 


MS8a-025 « 


Aba = 1.54 ‘in? 


Ibf =1.2 in? Bell forward saddle inertia 
Abf = 1.14 *in? Bell forward saddle area 
Iba = 1.92 ‘in’ Bell aft saddle inertia 


Bell aft saddle area 


Dart fwd-aft bending allowable for forward saddle 


Dart inboard-outboard bending allowable for fwd 
saddle 


Dart fwd-aft bending allowable for forward saddle 


Dart inboard-outboard bending allowable for aft 
saddle 


Bell bending allowable for forward saddle 


Bell bending allowable for aft saddle 


Margin of Safety - Dart fwd-aft bending allowable 
for forward saddle (ultimate) 


Margin of Safety - Dart fwd-aft bending allowable 
for aft saddle (ultimate) 


Margin of Safety - Dart inboard-outboard bending 
allowable for forward saddle (ultimate) 


Margin of Safety - Dart inboard-outboard bending 
allowable for aft saddle (ultimate) 


Revision: A 
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DART AEROSPACE LTD 


Compressive Yield Bending Allowable 


Mdycfl = Fev3-Isxf'2 
Ld 
Mdycf2 = Fcy3-Isyf 
ctubefwd + txf 
Mdycal = Fcy3-Isxa-2 
Ld 
Mdyca2 “= Fcy3- Isya 
ctubeaft + txa 
Mbyf = Fcy4-Ibf ff 
ctubefwd + tmatf 
Mbya := Fcy4-Iba-ff 


ctubeaft 4- tmata 


Msor .- Mdyefl _ y 
Mbyf 
MS9a - Mdycal i 
Mbya 
Msior. Mde. | 
Mbyf 
MS10a = Méyew2 _ y 
Mbya 


Tensile Yield Bending Allowable 


Máytfl .- Fty3-Isxf-2 
Ld 
Maytf2 = Fty3-Isyf 
ctubefwd + txf 
Máytal = Fty3-Isxa-2 
Ld 
Mdyta2 „= _ Fty3-Isya 


ctubeaft + txa 


MS S ? 


Mdycfl = 134158 -Ib-in 
Mdycf2 = 47918 -Ib-in 
Mdycal = 185199 -Ib-in 


Mdyca2 = 69236 -]b-in 


Mbyf = 41202 "Ib: in 


Mbya = 60114 *ib-in 


> 
Msot - 2267 


MS9a = 2.08 4 


MSI0f = 0.16 v 


MS10a 20.15 Sz 


Mdytfl = 134158 'Ib-in 
Mdytf2 = 47918 -]b-in 
Mdytal = 185199 -Ib-in 


Mdyta2 = 69236 'Ib-in 


< JAN 


v? 
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Dart fwd-aft bending allowable for forward saddle 


Dart inboard-outboard bending allowable for fwd 
saddle 


Dart fwd-aft bending allowable for forward saddle 


Dart inboard-outboard bending allowable for aft 
saddle 


Bell bending allowable for forward saddle 


Bell bending allowable for aft saddle 


Margin of Safety - Dart fwd-aft bending 
allowable for forward saddle (compressive yield) 


Margin of Safety - Dart fwd-aft bending 
allowable for aft saddle (compressive yield) 


Margin of Safety - Dart inboard-outboard bending 
allowable for forward saddle (compressive yield) 


Margin of Safety - Dart inboard-outboard bending 
allowable for aft saddle (compressive yield) 


Dart fwd-aft bending allowable for forward saddle 


Dart inboard-outboard bending allowable for fwd 
saddle 


Dart fwd-aft bending allowable for forward saddle 


Dart inboard-outboard bending allowable for aft 
saddle 


Ze 


AM 


T 
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Fty4-Ibf ff 


Mbyf = ——————— ——- Mbyf = 39107 lb-in Bell bending allowable for forward saddle 
ctubefwd + tmatf 
Mbya := ¿E for iba dE, Mbya = 57057 *lb-in Bell bending allowable for aft saddle 
ctubeaft + tmata 
MS11f Mali -1 MS11f - 2.43 Margin of Safety - Dart fwd-aft bending 
Mbyf allowable for forward saddle (tensile yield) 
MS1 1a ja Moytal, 1 MSI la 72.25 Margin of Safety - Dart fwd-aft bending 
Mbya allowable for aft saddle (tensile yield) 
__ Mdytf2 $ i : 
MS12f := ——-1 MSI2f = 0.23 Margin of Safety - Dart inboard-outboard bending 
Mbyf allowable for forward saddle (tensile yield) 
MS12a := Maytaz z 1 MS12a =0.21 Margin of Safety - Dart inboard-outboard bending 
Mbya allowable for aft saddle (tensile yield) 
Shear Allowable 
Fsudf ‘= Fsu3- Asf Fsudf = 94752 ‘Ib Dart shear force allowable 
Fsuda :- Fsu3- Asa Fsuda = 155204 -lb Dart shear force allowable 
Fsubf :- Fsu4- Abf ff Fsubf = 40101 -1b Bell shear force allowable for forward saddle 
Fsuba = Fsud- Aba: ff Fsuba = 54078 ‘Ib Bell shear force allowable for aft saddle 
MS13f = pend 1 MS13f = 1.36 Margin of Safety - Dart shear allowable for fwd 
Fsubf saddle 
MS13a = EE 1 MS13a = 1.87 Margin of Safety - Dart shear allowable for aft 
Fsuba saddle 
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8.1 General Information ( c 
Weg 0 17 $ n) 


It is an important aspect of skidtube design that the structure maintain its shape to preserve inertial 
properties. Experience has shown that round tubes lose at least 10% of their primary inertial properties 
under bending conditions. 
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Secondly, the analysis of section 7.4 shows that Dart saddles are significantly stiffer than Bell saddles in 
the principal skidtube bending direction therefore increasing the rigidity of the supports in a beam 
analysis. In terms of bending moments resulting from a centrally located load P over a beam of length L, 
a pinned-pinned beam must be designed for bending moments of the magnitude PL/4 while a fixed-fixed 
beam must be designed for bending moments of the magnitude PL/8. The allowable bending moments in 
a pinned-pinned beam are therefore half of the allowable bending moments in fixed-fixed beam. Because 
of the difference in end conditions between a Dart skidtube and a Bell skidtube, a reduction factor will be 
applied to the allowable bending moments in Bell skidtubes. 
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